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...for film strength, oiliness, 
anti-seize characteristics 
and anti-corrosion 
properties 


Also.. * 
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LUBRICATING 
GREASES 


by C. J. Boner 


Chief Research Chemist 
Battenfeld Grease and Oil Corp. 


1954 


982 pages 
$18.50 
Here in one giant volume . . . the most complete storehouse of information ever 
982 published on the composition, properties and uses of lubricating greases! 


The book begins by describing in detail the structure and theory of lubricating 
greases. Then follow chapters on the yvaricus raw materials, processes and manufac- 
IN THESE turing equipment. Lubricants containing specific thickeners, including such recent 
23 developments as lithium soaps, complex soaps and non-soap gelling agents, receive 

special attention. 


FACT-FILLED PAGES 


BIG CHAPTERS Of major interest is the large section on present uses and future trends of lubricating 
grease products. Here you'll find the complete details of when, where, and how to 


1 tatecedion apply a specific lubricant for any givea purpose. 


2 Structure and Theory 
S Abit: Gther then Shecerel Mal Everyone concerned with the preparation or use of grease lubricants will find 


fiers Boner’s book of enormous practical value. Manufacturers and lubricating engineers 
4 Rew Materials will find here a complete breakdown of the effects of each ingredient or treatment 
upon the characteristics of the final product, and a full explanation of the physical 

vielen and chemical methods used in measuring these characteristics. Suppliers of fats, oils, 
7 Aluminum Base Lubricating Greases additives, thickeners and other raw materials will gain new ideas for future product 
8 Barium Base Lubricating Greases research and development. In addition, users of grease products will learn the proper- 
ties of available lubricants and the major purposes that each fulfills. 


5 Manufacturing Processes 


9 Calcium Base Lubricating Greases 
10 Lithium Base Lubricating Greases 
11 Sodium Base Lubricating Greases MAIL THIS HANDY ORDER COUPON TODAY! 
12 Lead Soap Lubricating Greases 


13 Strontium Base Lubricating Greases NLGI SPOKESMAN 
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Kansas City 12, Missouri 


14 Miscellaneous Metal Soaps as Compo- 
nents of Lubricating Greases 


15 Mixed Base Lubricating Greases 
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KNOWINGLY 


no one 


would trade these... 


Emery Industries, Inc., Carew Tower, 


So...protect your products’ reputation by 


specifying EMERY FATTY ACIDS! 


It’s possible to buy fatty acids at a lower 
price—but only at the expense of high qual- 
ity. Aside from resulting in lower grease 
yields and erratic processing performance, 
your use of low-price fatty acids will make 
your greases inherently lower in quality, 
less resistant to oxidation. This in turn will 
jeopardize the time and dollars spent in 
building your company’s reputation, and 
most important, discourages repeat orders. 
No one knowingly would be so penny-wise 
and profit foolish. 


Cincinnati 2, Ohie 


Fatty Acids & Derivatives 
Plastolein Plasticizers 
Twitchell Oils, Emulsifiers 


The very high quality of Emery 531 Animal 
Fatty Acid enables you to produce the finest 
quality greases time after time. And their 
consistent top-quality performance will be 
your maximum assurance of satisfied cus- 
tomers . . . your assurance of repeat orders. 


In addition, reliable continuity of supply, 
convenient sales offices and warehouses, a 
complete selection of fatty acids, and ready 
technical service, make Emery your one best 
source for all fatty acids. 


Cleveland « Ecclestone Chemica! Co., Detroit 


Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 


Export; 5035 RCA Bidg., New York 20, New York 


New Yor: Philadelphia Lowell, Mass. Chicago San Francisco 


= — 
4 YY 
OR 

for a few ONE PINE 
2 of these! CENT ENT 


Want to keep 
Winter from putting 


a “freeze” on 


ast 


Use 
INLUCITE 
the multi-purpose grease 


that pumps freely 
at ZERO! 


Winter’s severe temperatures cause no costly freeze- 
ups, no profit-robbing delays for service stations who use 
INLUCITE 21 to lubricate water pumps, universal joints, 
shackles, springs, wheel and other types of bearings. 


This free-flowing multi-purpose grease not only sim- 
plifies servicing, but is superior in any kind of weather to 
every specialized grease it replaces. 


User after user has found that INLUCITE 21 jumps profits 
two ways—through savings in inventory, man hours and prod- 
uct cost, through elimination of error, and by boosting the 
number of grease jobs done. 


INLUCITE 21 is the registered trade name of the original 
lithium-base grease made under our exclusive patents. 


INTERNATIONAL LUBRICANT 
CORPORATION 


New Orleans, Louisiana 


MANUFACTURERS OF QUALITY LUBRICANTS 
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HEMMINGWAY, President, N L G | 


COUNT YOUR BLESSINGS 


There is a popular song going around called “Count Your 
Blessings” which seems to be a good thing to do as we start 


a new year. 


As an industry, we should have many blessings in 1955. One 
is that economic forecasters predict an upturn in industrial 
business, which will automatically help lubricating grease sales. 
Another is that all of the great automobile manufacturers are 

devoting every possible sales effort toward selling more cars—creating new custo- 


mers for lubricating grease. 


The year 1955 should also see more and more new highway or other construc- 


tion, and this should create substantial markets for our main products. 


Our raw materials are all in adequate supply and healthy competition exists 
among our suppliers. 

Your Institute is in healthy financial condition, is gaining new members, and is 
blessed with enthusiastic, progressive activity within its various committees to ren- 


der additional service to its members. 


And to demonstrate another blessing, if you will take the time to look over the 


issues of your NLGI SPOKESMAN of four to seven years ago, you will be impressed 


by the progress that has been made here and the increasing value of this publi- 


cation to our industry in its world-wide distribution. 


In these troubled times there is a strong tendency to concentrate all our atten- 
tion on our problems. We can, however, approach 1955 with renewed hope if we 


will only “Count our Blessings.” 
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THIs MONTH our artist took it easy. We gave him a picture il- 


lustrating the article on page eight. It showed Mr. M. L. Shaw 
(California Research) sampling one of more than sixty batches 
of grease which were tested in developing the correlation be- 
tween apparent viscosity and other grease properties. The ket- 
tles came out fine. Our apologies to Mr. Shaw. We’re sull try- 


ing to find out who artist Ronald Jones had in mind when he 


drew his picture. 
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Some 


TO THE MEASUREMENT AND PREDICTION OF THE 
APPARENT VISCOSITY OF LUBRICATING GREASES 


URING the past decade, apparent viscosity has become 
widely recognized as an excellent means of characteriz- 
ing the flow properties of lubricating greases. Industry 
has found it useful because it correlates well with pumpa- 
bility, and it has been used by the Government and 
Armed Forces in dese ribing greases for low temperature 
services. Almost without exception, specifications for 
lubricating greases designed for low temperature service 
contain apparent viscosity requirements, 

Unfortunately, the use of apparent Viscosity to char- 
acterize the flow properties of greases over a wide range 
of temperature has developed more rapidly than has the 
standardization of the method of measurement. Although 
many specifications contain apparent VISCOSIEY require- 
ments, particularly at low temperatures, there is no wide- 
ly accepted apparatus or proc edure for the determination 
of apparent VISCOSITY at temperatures other than room 
temperature. ASTM Method D 1092-501, Apparent Vis- 
COSITY of Lubric ating Greases, applies only to room tem- 
perature determinations. Because the apparatus and pro- 
cedure have not been standardized for operation over a 
wide temperature range, results at low temperatures ob- 
tained by various laboratories frequently differ consid- 
erably 

ASTM Committee D-2 has recognized the problem 
and is currently conducting an investigation which will 
undoubtedly result in improved repeat: ability and repro- 
ducibility. With the thought of facilitating the establish- 
ment of a standardized method, the apparatus and proce- 


J. L. DREHER 
C. F. CARTER 
E. B. REID 


California Research Corporation 


dure used at California Research Corporation are de- 
scribed below. Also reported are some data developed 
with the aid of a statistical method, which show quanti- 
tatively the dependency of apparent viscosity on (1) 
soap content, (2) Viscosity of the mineral oil, and (3) 
worked penetration of the grease. 


Pressure Viscometer Apparatus 

A schematic diagram and a photograph of the pressure 
viscometer apparatus are shown in Figures | and 2 re- 
spectively. The principal features of the apparatus are 
(1) location of the Zenith pump outside the constant 
eg rgd bath, (2) circular, constant temperature bath 

» hold six test cylinders mounted vertically, and (3) 
poe ision for the direct measurement of the rate of flow 
of grease. 

Che location of the pump outside of the bath has one 
particular advantage, ready accessibility for maintenance 
and repair. In order to minimize slippage at high oper 
ating pressure, the pump is charged with an oil having a 
viscosity of 500 SSU at 100° F. As shown in Figure 1, 
the viscous oil is pumped into a closed cylinder contain- 
ing a floating piston by means of w hich the pressure is 
transmitted to the usual light hydraulic oil. Before the 
piston reaches the = of the cylinder, the pressure on 
the system is released, the valve to the reservoir above 
the cylinder opened, and a steel rod inserted to force the 
piston back to the bottom. The location of the piston can 
be judged at all times by the level of viscous oil in the 
reservoir. 
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‘The pressure on the system is measured in the conven- 
tional manner by three precision Bourdon gages cover- 
ing the ranges of 0-800 psi, 0-2000 psi, and 0-5000 -psi. 
Each gage is connected to the system through an auto- 
matic shut-off valve, which prevents the gage from being 
subjected to pressures beyond its capacity. | 


The circular design of the constant temperature bath 
permits ready accessibility to the six test cylinders which 
are mounted vertically around the periphery of the bath. 
The circulation system, which is in the center of the bath, 
consists of two 3-inch, pitched propellers located inside of 
a section of 6-inch pipe and connected to a one-quarter 
horsepow er electric motor. The adequacy of the circula- 
tion system is indicated by a temperature gr radient in the 
vicinity of the test cy linders and capillaries of less than 
0.1°F at —65°F. For low temperature operations, Dry 
Ice is used as a coolant and denatured ethy! alcohol as the 
cooling medium. The basket for the Dry Ice is located 
in the center of the bath, as indicated in the schematic 
diagram. At elevated temperatures, a suitable mineral oil 
is used in the bath. The temperature is measured by a 
copper-constantan thermocouple connected to a precision 
potentiometer, which is periodically checked against a 
recording resistance ther- 
mometer calibrated by the 
U. S. Bureau of Standards. GAUGES 


The temperature is con- 


constant temperature bath, as shown in Figure 1, After 
a suitable length of time to permit the grease to reach 
the specified temperature, the test is started. For low tem- 
perature tests, as required by most military specifications, 
the bath is cooled to the test temperature in approximate- 
ly two hours after the insertion of the grease cylinders, 
and an additional two hours is allowed to elapse before 
the test is started. By means of a speed reducer, the speed 
of the Zenith pump is adjusted to maintain a desired pres- 
sure on the system. After the system reaches equilibrium, 
the volume of liquid displaced into the burette by the 
grease forced through the c capillary is measured over a 
suitable time interval. Followi ing appropriate adjustment 
of the volume for expansion or contraction, the rate of 
flow of the grease is calculated and expressed in cubic 
centimeters per second. To cover the desired range of 
shear rates, measurements are made over an appropriate 
range of pressures. 
Relationship Between Apparent Viscosity and 
Other Grease Properties 
It has been shown previously! ** that the apparent 
viscosity of a lubricating grease prepared with a given 
type of thickener (usually a soap) is dependent upon one 
or more of the following 
properties: (1) viscosity of 
oraeen the mineral oil, (2) concen- 


tration of the soap, and (3) 
ORY. ICE BASKET 


trolled by a bimetallic regu- 

lator connected to a 1000- 
i TEMPE RAT URE 

watt heater. Additional heat- BATH 

ers are inserted in the bath 

for operation at elevated 


temperatures. 

As shown in Figure 1, the 
reservoir above the capil- ° 
lary is connected to a bu- 


CAPILLARY 


rette; and this system ts filled 


with a suitable liquid, which 


for low temperature tests is 
denatured alcohol. The grease forced through the capil- 
lary displaces an equal volume of the liquid at the test 
temperature which can then be measured in the burette 
at room temperature. In order to determine the correction 
for the volume change due to expansion or contraction, 
the displaced liquid 1S passed through a heat exchanger, 
thereby adjusting its temperature to room temperature. 


The usual method of determining flow rates depends 

on precalibration of the pump and on occasional checks. 
Direct measurement of flow has the big advantage that it 
eliminates possible errors due to unknown changes in 
calibration, leaks in the system between the pump and 
the capillary, and unknown slippage within the pump, 
especially at high pressure. The last-named effect 1s rec- 
ognized by the present ASTM method in that calibra- 
tions are made at high discharge pressures. 


Procedure for Determination of Apparent Viscosity 


Briefly, the procedure for the determination of appar- 
ent Viscosity is as follows: The grease cy linders are filled 
carefully to minimize entrapped air and inserted in the 
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consistency of the grease. In 


general, however, the rela- 


Figure 1—Schematic Diagram 


tionship established between 
the above properties and ap- 
parent viscosity have been 
only qualitative. It is evident 
that a quantitative relation- 
ship capable of predicting 
apparent viscosity with relia- 
ble accuracy would be a val- 
uable aid in the manufacture 
of greases which must com- 
ply with — apparent viscosity requirements. This 
type of relationship for apparent viscosity at —65°F has 
been developed for a lithium-calcium base grease which 
is qualified under Automotive and Artillery Grease Speci i- 
fication MIL-G-10924 (ORD), Amendment 1. A few 
greases of the same type, but in which large deviations 
were purposely made, are also included. 


of Pressure Viscometer 


The relationship which was developed with the aid 
of IBM punched cards is as follows: 
AV =6200—85P + 1020S+ 305V 
Where AV=Apparent viscosity, poises at 25 sec. 
and —65°F. 
P =ASTM worked penetration. 
S =Soap content, per cent by weight. 
VV =Viscosity of the mineral oil, SSU at 100°F. 
The above equi ation, which was derived by the method of 
least squares", is based on data obtained from 62 batches 
of grease, in which the worked penetration varied from 
310 to 349, the viscosity of the mineral oil from 69.8 to 
132.0 SSU at 100°F, the concentration of soap from 
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8 to 12.6 es weight, and the apparent Viscosity 
from 7600 to 30,000 poses, 

\ nomogr: iph based on the above equation by which 
the ap aig viscosity can be quickly calculated is shown 
in kigure By means of this nomogré aph, the manufac- 
ture of a hash h of grease can be accurately controlled so 
that the finished product will readily comply with the 
apparent viscosity requirements. For example, it can be 
determined from the chart that a grease « ontaining 10.6 
soap and a mineral oil with ’ 73.0 SSU 
100°F and having a worked penetration of 281 has an ap 
parent viscosity of 15,500 poises. If the maximum limit is 
15,000 poises, additional oil must be added. From experi 
ence, it is known that sufficient oil to lower the soap con 
tent to 9.6", will inerease the worked penetration to 295. 
\ccording to the nomograph, the apparent Viscosity of 
the resultant grease is 13,200 poises, well within the max 


viscosity of 


mun) limit. 
Reliability of the Correlation 
Statistically, the reliability of the above equation can 
be estimated in two ways: by the standard deviation and 
by the coefficient of determination. The standard devia- 
tion, which is an indication of how closely a given deter 
mination can be estimated, ts calculated by the follow 


equation: 


Where S=Standard deviation (sometimes called standard 
error of estimate). 
d =Difference between the measured and com- 
puted values. 
2d’ =Sum of the squares of all the differences, 
n =Number of points of data, which in the above 
correlation is 62 
m= Number of constants in the equation, which 
in this case ts 4. 


The standard deviation is of value in establishing the 
reliability of a given correlation because from it “confi- 
dence limits” can be set. For example, it can be shown 
statistically that one half of the results of a given set of 
determinations will not differ from the results calculated 


by the correlation by more than 0.674 ri Therefore, 0.674 
S is called the 50 
shown’ that the and 95 
are 1.00 S, 1.65 S, and 1.96 5S, respectively. 


confidence limit. Also, it can be 
confidence limits 


In the case of the above correlation, the standard devia- 
tion, S, is 1380. From this value the confidence limits of 
the correlation can be calculated and are given in Table I. 

TABLE i 
Confidence Limits of Apparent Viscosity Correlation 


Confidence Limits 


Per Cent Poises 
50 930 
67 1380 
90 2280 
95 2710 


On the basis of the values in Table I, it can be stated that 
if 100 more determinations were to be made, 50 or one 
half of the results would be within 930 poises of the pre- 
dicted values, and 95 would be within 2710 poises of the 
predicted values. It is of considerable help to the grease 
maker to be able to predict the apparent VISCOsity of 95 
of his batches of grease within 2710 poises. 

The coefficient of determination is an indication of the 
reliability of the correlation because it is a measure of the 
extent to which all variables are accounted for. For ex- 
ample, in the above correlation it is assumed that the 
important variables influencing the apparent viscosity are 
soap content, viscosity of the mineral oil, and worked 
penetration, If these three properties were not the most 


Figure 2—Pictured at the left is L. S. Dicely placing a test cylinder 
into the constant temperature bath, prior to making a pressure 
viscosity measurement on a grease which was previously charged 
into the cylinder. Below are shown the authors, J. L. Dreher, C. F. 
Carter, and E. B. Reid, discussing the correlation results as they 
emerge from the IBM computer. 
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PROGRESS THRU RESEARCH... at GENERAL MILLS 


Fatty Acids Reduce Off-Grade Greases, Help You Maintain 
Constant Grease Consistency *: Up Grease Yields 


One Answer to The Problem of off- 
grade grease batches lies in the 
purity and uniformity of the fats 
you use. General Mills offers you a 
variety of pure, constantly-uniform 
fatty acids designed especially for 
making greases of consistent quality. 
Now you can suit your fat compo- 
sitions more closely to your needs 
even to special greases tailored for 
polar-zone army equipment, high- 
speed engines, stratosphere airplane, 
and other new uses. That’s because 
General Mills takes extra precau- 
tions with its fatty acids. The myris- 
tic and palmitic acid content is con- 
trolled carefully with improved 
separating and distilling methods. 
Careful selection of tallows insures a 


rigid control on linoleic and stearic 


acids. 

In the long run, off-grade grease 
batches caused by impure or im- 
properly balanced fats cost you 


Reliable grade and stability of grease are 
essential for military equipment such as the 
tank shown on Polar maneuvers, above. 


much more than the cost of modern 
fatty acids. That’s why many manu- 
facturers .. . formerly satisfied with 
whole fats . . . are ordering General 
Mills fatty acids. 

Help yourself avoid a typical grease 
production problem! con- 
sistency can drop drastically from 
just a slight variation in the satur- 
ated acid content of your fats. Take 
a look at the graph above. 


Grease 


The scale shows the abrupt drop 


EFFECT OF VARYING SATURATED ACID CONTENT 
ON LIME GREASE CONSISTENCY 


(70% oil, 5% water, 0.5% excess 


lime) 


— 
r 


WORKED 


PENETRATION 
+ 


AT 77°F 


| 50 55 60 IODINE VALUE 
_| 55 VALU 
43 42 41 40 39 TITER cf 


10 20 30 40 


50 60 70 


90 100 


Yo UNSATURATED ACIDS (weight) 


in grease consistency caused by only 
a slight change in saturated acid con- 
tent of fats. 

See how the penetration drops 
fast as unsaturated acid content 
passes about 35 per cent? Well, here 
is where General Mills fatty acids 
can do you the most good. You can 
solve your problem of finding a 
source of supply which will have 
uniform composition, time after 
time, by ordering General Mills 
fatty acids. 


You Can Boost Grease Yields with 
General Mills fatty acids, too. They 
have about 5 per cent more reactive 
materials than whole fats, so they 
saponify almost completely, and 


THRU RESEARCH ------------- 


General Mills 


Please send me technical information on General Mills fatty acids for grease 


making. 
TYPES OF GREASE: 


Firm 


| SEND THIS COUPON: | 


Address 


City 


often boost grease yields 10 to 25 
per cent higher. 

In addition, you get faster ‘‘kettle 
turnover” for fatty acids saponify 
almost instantly. Naturally, this 
speeds production and helps cut 
your operating expenses. 

General Mills has also brought to 
grease making the modern way to 
cut handling costs. Saturated fatty 
acids are now available in pallet 
shipments at no extra charge; 50 
pound multiwall paper bags glued 
to disposable corrugated paper 
pallets—40 to 60 bags to the pallet. 
You simply handle the bags with a 
lift truck. 

For more information about 
General Mills fatty acids for grease 
making, just mail the coupon below. 
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Figure 3—Nomograph for Calculation of Apparent Viscosity 


important ones, the coefficient of determination would 
approach zero. If, on the other hand, they are the most 
important ones and the data are reasonab ly accurate, the 
coefficient would approach unity. 

The formula for the calculation of the coefficient of 
determination is as follows: 


Where S,=Standard deviation about the correlation. 


Coefficient of Determination 


S, =Standard deviation about the average. 


It can be seen from this equation that if the correlation 
is perfect, 5, is zero, and the coefficient is one. On the 
other hand, if the correlation is very poor, S, approaches 
Consequently, (S.)*/(S,)* approaches one, and the 
coefhicient will be almost zero. In general, the smaller the 
range of variation of the y ariables, the poorer will be the 
coefficient. of determination because the experimental 
errors become a greater part of the variation. 


In the case of the above correlation, the coefficient of 
determination is 0.82. This means that 82°. of the varia- 
tion In apparent viscosity is accounted for by variations 
in the selected three independent variables of soap con- 
tent, viscosity of the mineral oil, and worked penetra- 
tion. In view of the relatively narrow range of variation 
of these three variables, the establishment of a correlation 
with a coefficient as high as 0.82 is considered excellent. 
Ihe unaccounted-for 18 can be attributed to (1) 
other independent variables not considered, (2) inade- 
quate selection of the means of measuring the variables 
which were considered, and (3) experimental errors. 


Although there may be properties other than the three 
considered in this correlation which affect the apparent 
viscosity, a coefficient of determination as high as 0.82 
indicates that they are not of major importance. In this 
connection, an attempt was made to correlate the appar- 
ent viscosity with only soap content and viscosity. In this 

case, the coefficient was 0.78, and the standard deviation 
was 1525, as compared to 1380 in the previous case when 
penetr: ation was considered. These values show that ap- 
parent viscosity is affected by the worked penetration, 


although not to a marked extent. 
\ large portion of the unaccounted-for 18°. is prob- 
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ably due to the inadequate selection of the means of meas- 
uring the variables which were considered in the correla- 
tion. Undoubtedly, a better coefficient would have re- 
sulted from the use of the viscosity of the mineral oil 
at —65°F, the test temperature for determining the ap- 
parent viscosity, instead of the viscosity at 100°F. Al- 
though the same type of oil, which was a highly treated 
naphthenic base oil, was used in all 62 greases, there was 
undoubtedly some variation in the viscosity index and 
pour point. The use of viscosities measured at —65°F 
would have tended to eliminate the effect of these varia- 
tions. Also, for the purposes of this correlation, worked 
penetration is probably not the best measure of con- 
sistency. 
Discussion 

The above correlation equation is linear. This is prob- 
ably due to the limited range of variation of the data 
from which it was derived. It is believed that, if the range 
of variation had been greater, the equation would have 
been nonlinear, at least with respect to some of the vari- 
ables. For the range of conditions encountered, how- 
ever, the relationship is adequate and shows that ap- 
parent viscosity can be effected by each of three inde- 
pendent variables, consistency, soap (or thickener) con- 
centration, and viscosity of the fluid component of the 
grease, 

Under other test conditions, it is probable that some 
of these variables would have only negligible effect. For 
example, the effect of consistency, at least as measured 
by penetration, would probably become negligible at 
high shear rates, particularly for greases containing very 
viscous oils. On the other hand, for greases made from 
very light oils, the effect of viscosity would probably be- 
come negligible at low shear rates. 

It is expected that in time, with more accurate meas- 
urement of apparent viscosity and with continued study, 
equations will be developed ‘that will permit the predic- 
tion of apparent viscosity for a wide range of conditions 
and for a large number of different types “of grease. 
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* 

In order to locate, drill, refine, and deliver one addi- 
tional barrel a day of petroleum products, the oil indus- 
try must spend about $5,000. 

* 


If oil were to disappear from the United States tomor- 
row, 45,035,000 passenger automobiles would stand idle, 
and all the wheels of industry would grind to a halt due 
to lack of lubrication. 

Americans use 739 gallons of oil per person per year. 

The peoples of other free nations aver age 36 gallons. 
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IF YOU... 


Sell or Manufacture Lubricating Greases 


You Will be Interested in Distributing 
These Manuals to Service Men 


and Your Marketing Division 


RECOMMENDED PRACTICES 


for Lubricating Automotive Front 
Wheel Bearings 


Thousands of Copies Already Have Been Ordered at These Prices 


(1) (2) (3) (4) 


Number Plain, without *Company Name *Company Name 

of Company Imprinted in Imprinted in 
Copies Imprint Black Red and Black 
100-499 $9.50 a hundred $9.50 a hundred $10.50 a hundred 
500-999 9.00 a hundred 9.00 a hundred 10.00 a hundred 


1,000-10,000 
10,000- 15,000 


85.00 a thousand 
80.00 a thousand 


85.00 a thousand 
80.00 a thousand 


95.00 a thousand 
90.00 a thousand 


*To the prices in column (3) add a flat charge of $14.00. Add a flat charge of $21.00 to prices in column (4). 
Both charges are for type changes. 
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H.M. FRASER 


International Lubricant Cor- 
poration Vice President Re- 
ceives NLGI Award for Out- 
standing Achievement 


His remarks following the presen- 
tation, giving full credit for the 
honor to his fellow workers, ap- 
pear below. 


ACCEPTANCE OF AWARD 
at the 
ANNUAL DINNER OF THE NATIONAL LUBRICATING GREASE INSTITUTE 


San Francisco, Calif., October 26, 1954 


Mr. Olsen, Ladies and Gentlemen: 


| wish, for a few moments this evening, that | had the eloquence of 
Winston Churchill or William Jennings Bryan. Then, | might adequately 
express my feelings at this time. But not having been so endowed, | can 
only say with deep sincerity and humility—“Thank You.” 


| also want to thank my fine group of co-workers. That group consists 
of laborers, technicians, mechanics, chemists, engineers, office help, sales 


and management. They have done so much to make this occasion possible. 


| shall cherish this award as long as | live. 
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ALUMINUM 
STEARATE 


The user cannot see it by looking in the container, but 
when he finds a lubricant doing an outstanding job, it's 2 to 1 
a Metasap Aluminum Stearate Base is incorporated therein. 


For Metasap Aluminum Stearates are today’s foremost development 
in grease making. Lubricants made with them are moisture- 

proof, temperature-resistant, water-repellent...clear and uniform 
. able to perform superlatively under the tougest conditions. 


Whatever your grease requirements, call upon Metasap — 
and profit by being able to meet every specification 
with the best possible grease for the job. 


’ METASAP CHEMICAL COMPANY, HARRISON, N. J. 
BRANCHES: BOSTON © CHICAGO © CEDARTOWN, GA. © RICHMOND, CALIF. 
Stocks at Cleveland and Akron, Ohio; Los Angeles and San Francisco, Calif.; Louisville, Kentucky 
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DISCUSSION OF: Estersils .. . 
A New Class of Siliceous Thickening Agents 


DISCUSSION 


Presented by 
A. BONDI and W. H. PETERSON 
Shell Development Company 


We wish to congratulate the authors, Dr. Meyer and 
Dr. Braendle, on their excellent paper describing the man- 
ufacture of du Pont’s esterified silica. They have detailed 
the many variables that need consideration when manu- 
facturing an inorganic microgel suitable for grease mak- 
ing. Our appreciation of the fine work done in develop- 
ing this gel agent comes from the many years spent by 
our Shell group in also developing an inexpensive inor- 
ganic gel agent for greases. We felt that by adding a few 
comments the concepts advanced in this paper might be 
broadened to include other inorganic gel agents. 

I imagine that there is hardly a grease research man 
who has not tried his hand at one or the other of the ever 
increasing number of colloidal particles which are now 
offered as gelling agents for oils. To point up the rela- 
tive position of the Fstersils in this field, we have only to 
observe the electron micrographs of ty pical grease gell- 
ing agents so frequently published in present day grease 
articles. 

If we group these as to their geometry there are first 
the well-known anisometric particles which inc lude 
fibrous soap, rod-like copper phthalocyanine and atta- 
pulgite clays, and finally the ribbons or platelets of mont- 
morillonite clays. Second are the typical isometric par- 


The following discussions 
were presented at the twenty-second 
annual meeting in San Francisco. 


The paper appeared in the December 
1954 issue of the NLGI SPOKESMAN. 


ticles such as the silica(aero)sol particles and some of the 
carbon blacks used in grease making; however, most of 
the isometric particles group to form porous sponges such 
as some soaps, silica gel, and also Estersil, as shown in the 
fine electron mic rographs presented by Meyer and Braen- 
dle. A review of the mechanism by which the various par- 
ticles achieve gel formation would be beyond the scope 
even of an invited discussion, but it is interesting that 
the geometry of the particle is far less. important than 
the nature of the particle surface in the gelling action, so 
that the mechanical properties of greases made from 
these different gel agents are closely the same. 

As pointed out in the du Pont paper, the consistency 
of the silica Estersil responds exceedingly strongly to the 
presence of small concentrations of moisture. This is 
true of many inorganic gels and unless moisture concen- 
tration is carefully controlled, process development data 
such as were presented in this paper may be seriously 
misleading. Other polar substances (especially alcohols) 

can function similarly and the effect of such compounds 
often makes it difficult to use these gel agents to make 
properly functioning greases from sy nthetic lubricants. 

Another point: w shereas many soaps have their “rain- 
coat,” i.e., water resistance, built-in together with the 
right proportion of attractive forces for ‘the oil medium, 


‘the usefulness of the inorganic base greases is intimately 


tied up ith the choice and dosage of the water- proofing 
agent. The water-proofing agent in the case of the Fster- 
sils is attached to the surface by cov: alent bonds, and 
that of some organobentonites by ionic bonds, but a large 
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ANOTHER NLGI SERVICE... 


for 


SPOKESMAN READERS 


Microfilms and Photocopies 
of All Articles at Reasonable Cost 


RATES FOR MICROFILM SERVICE 


Negatives (35mm) per exposure (double frames) pages determined by size, 4c 
Service charge per volume or separate handled—50c 
Minimum charge for each order—$1.25 


RATES FOR PHOTOCOPY SERVICE 


Each page (pages 82 by 11 and smaller) —50c 
Minimum charge for each order—$1.50 


YOU CAN COMPLETE YOUR LIBRARY OF ALL SPOKESMAN TECHNICAL AR- 
TICLES BACK TO MARCH, 1937 WHEN IT STARTED 


Through special arrangement with Linda Hall Library, Kansas City, Missouri, 
the NLGI is now able to offer this service for the first time as an extra service 
to all Spokesman readers 


Send all orders to: 


NATIONAL LUBRICATING GREASE INSTITUTE 
4638 J. C. Nichols Parkway, Kansas City 12, Missouri 


Ta a 


WHERE DESIRABLE, PHOTOCOPIES AND MICROFILM MAY BE OBTAINED BY 
TELETYPE, USING THE NUMBER KC334 


PLEASE NOTE—When ordering please specify volume, month or number of issue, and page numbers 
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portion of the growing patent literature on the subject 
covers water-proofants which are attached to the inor- 
ganic particles by physical adsorption mechanisms. All 
of them although to different degrees—share the prob- 
lem of inherent incompatibility of complete coverage of 
the particle surface by w ater-proofing agent with their 
ability to form gels. The achievement of a workable so- 
lution by using near complete esterification with a short 
chain alcohol has been described by the authors of the 
paper under discussion. They have also pointed up the 
great effect of mechanical pretreatment of the gel agent 
on the consistency and emulsibility properties of the 
grease. Probably no one working with inorganic base 
greases has been spared this same sort of rationalizing ot 
the composition for best grease performance and the 
several processing variables upon which the success of the 
entire venture depends. 

Largely, the performance tests decide what this com- 
bined optimum should be, Since a modern multipurpose 
grease has to meet over eighty different specification and 
performance tests, there is alw ays at least one or more 
qualifications to haunt a new product. The authors point- 
ed out that rust protection or performance under water 
wet conditions plays this role with their grease, as it does 
with several inorganic base and even some soap base 
greases. 

In concluding, we should like to discuss this one per- 
formance feature since it causes trouble in so many 
greases. Bench corrosion tests were evolved (by our lu- 
brication engineers) over several years in close correla 
tion with field observations. In the course of this work 
two types of corrosion were observed: One occurs in the 
operating bearing due to the lubricant film stripping from 
the bearing surfaces and for this reason we have called it 
“dynamic corrosion.” Corrosion of this type gives a uni- 
form discolor to the grease and bearing unless the bearing 
freezes or seizes due to lack of lubricant. The other type 
of corrosion occurs in a bearing at rest and is character- 
ized by stain marks where the roller or ball has rested on 
the race. These corrosion marks become areas of stress 
concentration when the bearing is again operated and 
through metal fatigue lead to spalling. Thus early failure 
of the bearing results from such corrosion. 

In industrial lubrication moisture contamination is often 
a problem. Therefore, we believe that successful indus- 
trial multipurpose greases must have the ability to lubri- 
cate well in the presence of moisture and to prevent cor 
rosion, 


DISCUSSION 


Presented by 
W. L. HAYNE and D. R. OBERLINK 
Standard Oil Company (Indiana) 


The authors should be complimented for an informa- 
tive and interesting paper. They have presented labora- 
tory tests that show Fstersil to be a promising thickener 
for grease. 

On the basis of our laboratory tests, which agree with 
those presented, we prepared an Estersil grease of No. | 
consistency for field tests under severe conditions. You 
may be interested in the results of service tests that show 
three outstanding properties of the Fstersil grease: heat 
resistance, mechanical stability, and water resistance. 

High-temperature applications in which .this product 
is being used successfully include drying ovens in rub- 
ber plants, induced-draft fans in power stations, kiln-car 
wheels in brickyards and conveyors in steel mills and glass 
factories. In conveyor-trolley bearings that travel through 
paint and enameling ovens, high-temperature stability is 
needed to keep the conveyor moving smoothly and to 
prevent lubricant leakage on the coated articles. Except 
when the oven is operated for long yeriods at tempera- 
tures above the range in w hich petroleum oils are stable, 
the Fstersil grease gives satisfactory service. Solder-roll 
bearings in a condensed-milk canning plant have been 
lubricated successfully by flushing with fresh grease 
every half hour. 

Grease prepared ‘with Fstersil also has good mechanical 
stability. This property is being demonstrated in such se- 
vere services as clutch pilot bearings in heavy duty trucks, 
and gear cases of industrial machinery. 

Water resistance is shown in applications involving 
hot water and steam. Pumps and rotary joints in food 
plants and paper mills are lubricated successfully with this 
grease. Estersil grease has also been used to lubricate felt- 
roll bearings in paper machines. 

Despite the variety of successful applications, Fstersil 
grease may not be suitable for all high-speed services. 
In sprocket wheels and gears of portable tools, running 
temperatures were higher than with other greases. In 
high-speed ball bearings, however, the grease has show n 
outstanding performance. The versatility: of Fstersil 
grease justifies further study in difficult lubrication prob- 
lems. 
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October 31 to November 2 


NLGI ANNUAL MEETING 


Edgewater Beach Hotel 
Chicago, Illinois 
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grease 
_ industry 


Have you investigated the outstanding 
qualities of Cenwax A and Cenwax G in the 


compounding of lithium greases? 


Cenwax A (12-Hydroxystearic Acid) produces 
grease with exceptional shear stability, good 
water resistance, and stable greases over wide 
temperature ranges. Compounding greases at 
low temperatures as well as quick cooling are 
desirable features. 

Cenwax G (Hydrogenated Castor Oil Glyceride) 
An excellent glyceride of 12-Hydroxystearic 
acid where the use of a glyceride is preferred 


because of processing conditions. 


Write for specifications and samples 


W. C. HARDESTY CoO., Inc. 
Century Stearic Acid Products, Inc. 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
PLANT: DOVER, OHIO 
In Canada: W. C. Hardesty Co. of Canada Ltd., Toronto 
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CONTAINER AND CLOSURE 
MANUFACTURERS 


Bennett Industries, Inc. 
Peotone, Illinois 
Representative—S. A. Bennett 


Central Can Company 
2415 West 19th St., Chicago 8, Illinois 


Representative Henry Frazin 


Continental Can Company, Inc. 
629 First National Bank Bldg., Omaha, Neb. 
Representative -T. A. Graham 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative Savee 


Inland Steel Container Company 
6532 South Menard Ave., Chicago 38, Ill. 


Representative Robert J. Greenebaum 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17, N. Y. 


Representative-Jerry Lyons 


National Steel Container Corp. 
6700 South LeClaire Ave., Chicago 38, Ill. 
Representative Henry Rudy 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 
Representative--Lawrence F. McKay 


Rheem Manufacturing Company 
570 Lexington Ave., New York 22, New York 
Representative F.J. Blume 


Rieke Metal Products Corporation 
Auburn, Indiana 
Representative -Mahlon E. Rieke 


Trilla Cooperage, Inc. 
2524 Blue Island Ave., Chicago 8, Ill. 
Representative —Lester Trilla 


United States Steel Products 
Division, United States Steel Company 
30 Rockefeller Plaza, New York 20, N. Y. 


Representative I. Hanrahan 


Vulcan Stamping & Mfg. Co. 
P. O. Box 161, Bellwood, Illinois 
H. B. Scharbach 


Representative 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Aro Equipment Corporation 
Bryan, Ohio 
Representative —R. W. Morrison 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 


Representative Richard P. Field 
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Gray Company, Inc. 
60 Northeast 11th Ave., Minneapolis 13, Minn. 
Representative A. Beaver 

Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative G. A. Hubbard 

Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—D. C. Peterson 

United States Air Compressor Co. 
5300 Harvard Ave., Cleveland 5, Ohio 
Representative A. Bening 

MARKETING ORGANIZATIONS 

California Texas Oil Company, Ltd. 
551 Fifth Ave., New York 17, New York 
Representative——Hal U. Fisher 

Canadian Petrofina Limited 


1015 Beaver Hall! Hill 
Montreal, Quebec, Canada 


Representative —M. E. Wight 

REFINERS 

Farmers Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative—-H. F. Wagner 

Mid-Continent Petroleum Corp. 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative—_J. W. Basore 

Valvoline Oil Company 
Division of Ashland Oil & Refining Co. Box G 
Freedom, Pennsylvania 
Representative--D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Blaw-Knox Company 
Buflovak Equipment Division 
1543 Fillmore Ave., Buffalo 11, New York 
Representative—Edward V. Heag 


Chemicolloid Laboratories, Inc. 
30 Church St., New York 7, New York 
Representative David F. O'Keefe 
The Girdler Company 
A Div. of National Cylinder Gas Co. Box 987 
Louisville 1, Kentucky 
Representative]. E. Slaughter, Jr. 
Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street 
Everett 49, Massachusetts 
Representative——G. W. Eldridge 
Morehouse Industries 
707 Henry Grady Building, Atlanta 3, Georgia 
Representative——George E. Missbach 
The C. W. Nofsinger Company 
906 Grand Ave., Kansas City 6, Missouri 
Representative—C. W. Nofsinger 
Stratford Engineering Corporation 
1414 Dierks Bidg., Kansas City 6, Missouri 
Representative—D. H. Putney 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 


Acme-Hardesty Company 
60 East 42nd St., New York 17, New York 


American Cyanamid Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative-R. B. Wainright 
Archer-Daniels-Midland Company 
Chemical Products Division, 2191 W. 110th St. 
Cleveland 2, Ohio 
Representative-—Frank C. Haas 
Armour & Co., Chemical Division 
1355 West 31st St., Chicago 9, Illinois 
Representative—H. F. Whitler 
The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative—H. H. Fritts 
Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative——G. W. Trainor 
E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 
Representative—John R. Sabina 
The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—Frank X. Sieloff 
Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 8, Ohio 
Representative—R. F. Brown 
Enjay Company, Inc. 
15 West Slst St., New York 19, New York 
Representative—Sidney W. Fay 
Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative —W. F. Luckenbach 
General Mills, Inc. 
Chemical Division, 400 Second Ave. South 
Minneapolis 1, Minnesota 
Representative—Abner C. Hopkins, Jr. 
A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Representative—Eugene W. Adams 
W. C. Hardesty Company, Inc. 
P. O. Drawer 110, Dover, Ohio 
Representative-—-W. G. McLeod 
Harshaw Chemical Company 
1945 East 97th Street, Cleveland 6, Ohio 
Representative——W. J. Straka 
Leffingwell Chemical Company 
P. O. Box 191, Whittier, California 
Representative——D. E. Murphy 
Lithium Corporation of America, Inc. 
Rand Tower, Minneapolis 2, Minnesota 
Representative Walter M. Fenton 
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Supporting Your Organization These Suppliers to this Industry 
and Marketers of its Products Hold Membership in NLGI 


The Lubrizol Corporation 


Box 3057—-Euclid Station, Cleveland 17, Ohio 


Representative—John H. Baird 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 


Representative—C. E. Cosby 


N. |. Malmstrom & Company 
147 Lombardy St., Brooklyn 22, New York 


Representative—Ivar Wm. Malmstrom 


Metasap Chemical Corporation 


Harrison, New Jersey 
Representative_O. E. Lohrke 


Minerals & Chemicals Corporation 


of America 


210 W. Washington Sq., Philadelphia 5, Penn. 


Representative—-R. H. Hubbell, Jr. 


Monsanto Chemical Company 
1700 Second Street, St. Louis 4, Missouri 


Representative —_J. W. Newcombe 
National Lead Company 


Baroid Sales Div., 111 Broadway, N. Y.5, N. Y. 


Representative——H. H. Farnham 


National Rosin Oil Products, Inc. 
1270 Ave. of the Americas, N. Y. City 20, N. Y. 


RepresentativeRichard Bender 


Newridge Chemical Company 
7025 West 66th Place, Chicago 38, Illinois 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman St., New York City 38, New York 
Representative—Herbert Bye 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative—Garry B. Curtiss 


Swift & Company 
165th & Indianapolis Blvd., Hammond, Ind. 
Representative-—F. H. Beneker 


Vegetable Oil Products Co., Inc. 
Vopcolene Division 
5568 East 61st Street, Los Angeles 22, Calif. 
Representative —C. F. Williams 


Warwick Chemical Company 
Division Sun Chemical Corp., 10-10 44th Ave. 
Long Island City 1, New York 
Representative——Dr. J. J. Whitfield 


Witco Chemical Company 


75 East Wacker Drive, Chicago 1, Illinois 
Representative—-E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Institut Francais du Petrole 


CMrR—Courtel, 4 Place Bir Hackeim 
Rueil— Malmaison (S. et Oise) France 


Les Laboratoires de Recherches 
Purfina 
31 rue de la Loi, Bruxelles, Belgium 
Representative—R. Gillerot 


Midwest Research Institute 


4049 Pennsylvania, Kansas City 2, Missouri 
Representative——Dr. M. H. Thornton 


Petroleum Educational Institute 


9020 Melrose Avenue, Los Angeles 46, Calif. 
Representative—G. A. Zamboni 


Phoenix Chemical Laboratory, Inc. 


3953 W. Shakespeare Ave., Chicago 47, Ill. 
Representative Mrs. G. A. Krawetz 


Sociedad Nacional de Petroleos 


Rua D. Pedro V, no. 80, Lisbon, Portugal 
Representative Manuel Corda Boullosa 


CHEMICALS, INC. 


INDUSTRIAL CHEMICALS 


Phone 


SUperior 1-8383 2271 SCRANTON ROAD CLEVELAND 13, OHIO 
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Chemical Genie of the CPI, Lithium’s near- 
magical properties recurrently offer the key 
to possibilities in countless fields of research. 
Many of its uses were unheard of a bare year 
or two ago. Today, more and more scientists, 
researchers and development engineers are 
finding lithium the “‘open-sesame”’ in hereto- 
fore inaccessible areas of research. 

Lithium could well pave the way to even more 
amazing—and_ profitable—developments in 
the years to come. So take a long look at 
lithium, particularly if you have a production 
interest in organic chemicals, ceramics, air 
conditioning, greases, metallurgy, pharma- 
ceuticals, brazing fluxes or atomic energy. 
Investigate this wonder metal. It could mean 
profits for you! 


... bends ahead in industrial applications for Lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 
Suite L 


Rand Tower 
Minneapolis 2, Minnesota 


MINES: Keystone, Custer, Hill City, South Dakota - Bessemer City, North Carolina - Cat Lake, Manitoba - Amos Area, Quebec 
CHEMICAL PLANTS: St. Louis Park, Minnesota - Bessemer City, North Carolina - RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Patents and Developments 


Greases Containing Aryl Oxy Alkyl Salt Stabilizer 


In patents discussed prev iously in this section, it has 
been suggested that there is an advantage in combining 
certain metal salts, particularly the metal salts or organic 
acids of low molecular weight, with the metal soaps which 
are ordinarily employed as thickeners for lubricating 
grease compositions. Addition of such salts is claimed to 
have utility for improving stability and high temperature 
properties of the grease. 


There appear to be several theories as to the operation 
of such metal salts. One is that the addition of salts of low 
molecular weight acids to soaps of relatively high molecu- 
lar weight results in the formation of a complex with su- 
perior grease thickening effect and improved stability. 


In U. S. Patent 2,690,429 issued to Standard Oil De- 
velopment Company, it is stated that, regardless of the 
phenomena involved, the addition of salts of low molecu- 
lar w eight compounds appears to be particularly advan- 
tageous in connection with greases of alkali and alkaline 
earth metal soap bases. Such compositions are said to 
be particularly receptive to the action of oxidation in- 
hibitors. 


In this patent, the salts of low molecular w eight oxy 
acids are proposed for such pie og which are said 
to be stable in service with antifriction bearings operat- 
ing at 300° F. and even higher. These low molecular 


weight acids contain an ether linkage and, in this respect, 


they resemble furoic acid and, in fact, greases prepared 
with salts of alkoxy acids such as ethoxy-propionic acid, 
methoxy benzoic acid, etc. are, in many respects, similar 
to the excellent high dropping point greases prepared 
from furoic acid salts. Grease formulations made with 
oxy aromatic acid salts have the added advantage of a 
low degree of water solubility and will wet metallic sur- 
faces covered with water. 


The relative proportions of the high molecular weight 
soap and of the low molecular weight salt may be varied 
rather widely. In molecular proportions, it is preferred 
to use one to three parts of the soap with about one to 
two. parts of the salt. In general, however, it is preferable 
that the molecular proportions be more nearly equal and 
specifically, proportions of about one to one appear to be 
the most satisfactory. Further, the quantity of the soap 
and salt ingredients to be used in a given grease composi- 
tion vary with the type of grease w hich is desired and 
also with the kind and the viscosity of the oil which is 
used as a liquid base. For a stiff grease composition, the 
total quantity of soap and salt may approach 50°, of the 
weight of the final composition. On the other hand, for 
a soft grease, the total proportion of —_ and salt may 
be as low as about 5°. based on the weight of the entire 
composition. 


In general, the grease should consist of a lubricating 
oil having a viscosity of about 35 to 200 SUS at 210° F. 
containing about 3 to 20 or 30%, by weight of the metal 
soap of a C 12 to C 22 fatty acid or glyceride along with 
2 to 15 or 20% by tir: of the metal salt of the low 
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molecular weight oxy acid portion, However, other oxy 
acids, such as ‘methoxy propionic acid, propoxy propionic 
acid, p-methoxybenzoic ac id, and the like, may be used. 


For ordinary anti-friction bearing greases, the sodium 
soap and the sodium salt of ethoxy propionic acid are 
specifically preferred. 

In the preferred composition, a substantially saturated 
fatty acid having an average chain length in the range 
of 12 to 22 carbon atoms is utilized, however, any of the 
fatty acids known in the art of grease manufacture may 
be employ ed. For ease of dispersion, generally, the higher 
molecular weight acids are preferred. These preferred 
acids consist predominantly of acids having a carbon 
chain length of 18 or slightly higher. They may be 
natural products such as stearic, arachidic, or the hy dro- 
genated acids obtained from tallow or fish oil acid frac- 
tions. 


For the liquid phase of the grease, mineral base lubri- 

cating oils are preferred but the invention is not neces- 
sarily limited to the mineral base oils. Various sy nthetic 
oils may also be used. As is well known in the art of 
grease making, certain synthetic esters, especially the 
dibasic acid esters, such as di-2-ethylhexy! sebacate and 
homologous and analogous esters are preferred for cer- 
tain purposes in grease making. The lithium soap grease 
of such compounds, modified with the sodium or lithium 
salts of ethoxypropionic acid, and the like, are claimed 
to be particularly useful for lubrication at very low tem- 
peratures. Other synthetic oil base greases such as those 
employing the poly glycols or the gly col ethers are also 
contemplated as being within the scope of this invention. 
The combined soaps and salts may be used to thicken 
mixtures of miner * oil and synthetic oil as well as being 
useful with either type of oil alone. 


An example of a grease composition containing the 
ethoxypropionic acid and its properties are described as 
follows: 

FORMULATION 

Ingredients: Per cent weight 
Ethoxypropionic acid 
Hydrogenated fish oil acids. .............. 15.0 
Sodium hydroxide 
Pheny| alpha naphthylamine 
Mineral lub. oil of 500 SUS vis. at 100° F. 

(55 at 210° F.) 


Metuop oF PREPARATION 


The hydrogenated fish oil acids and , of the mineral 
oil were charged to a fire heated grease kettle and the 
temperature raised to 150° F. The ethoxypropionic acid 
was charged and the acids immediately coneutralized with 
a 30°, aqueous solution of sodium hy droxide. The tem- 
perature was raised to 220° F, and, when the soap con- 
centrate was fairly dry, additional oil was slowly added 
while raising the temperature to 440° F. All of the oil 
should be added by this time. The phenyl- alpha- naph- 
thylamine was added and the grease drawn into pans 
for cooling. The cold grease was returned to the kettle 
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for homogenization and then filtered and packaged. 
Properties 
0.12 as NaOH 


\ ppearance .yellow-smooth short fiber 


Per cent free alkali 


Structure stability to mechanical working 
penetration after 100,000 strokes fine hole 


worker plate 339 mm/10 


Water washing test—per cent loss (125 F. 


Wheel bearing test, 6 hours at 220° F. 
~ Pass, conditions and lubrication excellent 

High temperature spindle test 204 bearing, 10,000 

R.P.M.—300° F. 400 hours before bearing failure 

grease still in good condition 
News Items 

Gulf-Ex-A is a new multi-purpose automotive grease 
offered by Gulf Oil Corporation, It is a lithium base 
grease claimed to have good resistance to breakdown in 
service, and non-separating over long storage periods 
(N.Y.J. Commerce 4/14/54 p. 15) 


Lithium grease expansion increased 4-fold in 5 years. 
Considerable more expansion is expected. (Chem. Week 
5/1/54 p. 55). 

Lubricating films of colloidal Molybdenum disulfide in 
an epoxy resin base are claimed to provide good adhesion 
and wear resistance, and can be used at 500° F. (Iron 
Age 7/1/54 p. 61). 

Triethanolamine titanate made by Titanium Pigment 
Corp. is claimed to have anti-bleeding properties (Chem. 
& Engrg. News 7/26/54 p. 2999). 

Fsso Research Center developed an all-purpose grease 
(Multi Purpose Grease H) which is fibrous or stringy in 
structure (N.Y.J. Commerce 8/27/54 p- 7) 

I. H. Newsome & Co. of Britain developed a gas- 
heated grease kettle using about 2.6 cu. ft. of gas Ib. of 
grease produced (Chem. Trade J. 8/20/54 p. 466). 

U.S. Patent 2,683,012 (Stewart-Warner Corp.) —Tilt- 
able lubricant container dolly. 

U. S. Patent 2,686,281 (Shum)—Solenoid means for 
actuating grease guns. 

U.S. Patent 2,686,625 (Our Savior’s F vangelical Lu- 
theran Church )—Grease dispensing pail base. 

U.S. Patent 2,687,097 (Engseth )—Grease gun. 
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"HE WON'T BE ABLE TO KEEP A ONE OF ‘EM IF HE DOESN'T GET SOME LUBE JOBS!" 


NLG!I SPOKESMAN 


| 
Yj 
| \ make mow proft 
“SS ( x 
24 


from Sinclair Research 
come proven lubricants 
all applications 


TURBINES 
STEAM ENGINES 

DIESEL ENGINES 

METAL WORKING 

PLANT MACHINERY 
CONSTRUCTION MACHINERY 
AUTOMOTIVE EQUIPMENT 


Sinclair’s Research Laboratories, Harvey, Illinois 
are dedicated to developing new products and improving 


the quality of existing products. From these famous g q N LA 
laboratories come the Sinclair lubricants which today, oT 
REFINING 


are answering many of the problems of lubrication 


engineers in all branches of industry. A letter to Sinclair ae 
COMPANY 


may bring the solution to your lubrication problem. 
600 FIFTH AVENUE, NEW YORK 20, N.Y. 


W. PARSONS-PLYMOUTH, Inc. 


S9BEEKMAN STREET NEW YORK 38, 
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FOR ALL-AROUND 
DEPENDABILITY 


... for sturdy construction... for trim 
appearance ... for product protection 


J&L STEEL CONTAINERS ARE 
ALL-AROUND WINNERS 


There are sound basic reasons for the all-around 
dependability of J&L Steel Drums and Pails: 


J&L Drums and Pails are made from 
high quality J&L Steei Sheet. 


ry J&L Drums and Pails are made with 
2 care and accuracy in every detail. 


You can obtain J&L Steel Drums and Pails through 
plants located in leading industrial centers. You'll find 
J&L service fast and efficient. 


Sones ¢ Laughlin 
The J&L line includes all types of TEEL ORPOR 
Closures and Finishes. Bright, colorful Ss ORATION Pittsburgh 
decorations may be reproduced to 
your specifications. Heavy-duty ICC & 3 CONTAINER DIVISION 
Drums. Light-gauge Drums. 55, 30 F wae p 405 Lexington Avenue, New York 17, New York 
and 15 gol. capacity and 100-Ib. 
Grease Drums. Lightweight Drums for 
Chemical and Powdered Materials. 
1-10 gal. capacity Steel Pails for 
Foods, Chemicals, Oils. 
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Technical Committee 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Vacuum Laboratories 


Mr. L. Brunstrum, of the Standard Oil Company 
(Indiana), pee Mr. E. W. Nelson, of Continental Oil 
Company, have agreed to serve as Vice Chairmen of the 
Technical Committee for the 1954-1955 term. They re- 
place Mr. J. F. McGrogan, of The Atlantic Refining 
Company, and Mr. R. O. Rinearson, of The British- 
American Oil Co. Ltd. 

Due to the many details which Hugh Hemmingway 
must handle as President of NILGI, he has found it nec- 
essary to resign as Chairman of the Subcommittee on 
Recommended Practices for Packing Automotive Front 
WwW a Bearings. We are very fortunate in obtaining Mr. 
P. V. Toffoli, of The Pure Oil C company, as his replace- 
ment. Mr. Toffoli worked closely with Mr. Hemming- 
way throughout the program w hich led to the recom- 
mended practices recently published. He, therefore, is 
familiar with the extensive background of the recom- 
mended practices and is eminently qualified to follow 
through on the activity initiated by Hugh Hemmingway. 

The material for this Technical Column is being writ- 
ten before the deadline for return of the questionnaire 
distributed through Headquarters to all members of the 
Fechnical Committee. The questionnaire provides an 
opportunity for the members to express opinions  re- 

garding the advisability of including a Symposium on 


the agenda for the 1955 Annual Meeting in Chicago and, 
if their answers are in the affirmative, to record their 
preferences relative to the subject of the symposium, It 
was the consensus that the 1954 Symposium on the sub- 
ject “Studies of Grease Structure—A Basis for New De- 
velopments” was a success. Mr. Brunstrum, Chairman of 
that Symposium Subcommittee, is arranging for publi- 
cation of the lead-off papers and highlights of the subse- 
quent discussions in the NLGI Spokesman. When the 
stenoty pe — record was converted to conven- 
tional type form it amounted to 34 pages. Obviously, 
much time and effort are needed to boil the recording 
down so that it plus the introductory talks will fit within 
one issue of the NLGI SpokesMAN. 

A tape recording was kept of the discussion of Mr. N. 
Marusov’s report on the “NLGI Tentative Method for 
Matching Lubricating Grease Flow Properties with Lu- 
bricating Grease Dispensing Pump Delivery Behavior at 
Low Temperatures.” Under his leadership a group is ar- 
ranging to have the method published in an early issue of 
the NLGI SrokesMan, along with bac kground informa- 
tion regarding the objectives and expected practical ap- 
plication of the method. A summary will also be given 
of the aforementioned discussions during the San Fran- 
cisco meeting. 


A Complete Line of Quality Oils and Greases 


GULF OIL CORPORATION — GULF REFINING COMPANY 


DIVISION SALES OFFICES 


Boston—New York—Philadelphia 
Atlanta—New Orleans—Houston 
Toledo 
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REFINERIES 
New York, N. Y.—Philadelphia, Pa. 
Toledo, O.—Cincim:ati, O. 
Port Arthur, Tex. 
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Produces more 
uniform product 
at lower cost 


@ Check these advantages gained by Shell Oil 
Company in its continuous processing of lithium 
hydroxystearate grease with VOTATOR* Grease 
Making Apparatus: 


Higher production rate, 
Lower labor costs. 

Lower soap costs. 
Eliminates fire hazard. 
Makes consistency uniform. 
Saves floor space. 


Find out how you can benefit with Votator Grease 

Making Apparatus. Write The Girdler Company, 

Votator Division, Louisville 1, Kentucky. 
*VOTATOR— Trade Mark Reg. U.S. Pat. Of. 


the GIRDLER Compony 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


VOTATOR DIVISION 


Lubricating grease manufac- 


turers know that top value COMMON DEGRAS 


and peak performance go NEUTRAL WOOL GREASE 


hand-in-hand. That's why A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
Malmstrom’s NIMCO brands are (free from rancidity)—gives your grease top 


by stability, better performance. Write today 
specified. N. I. Malmstrom — largest for working sample. 


processors of wool fat and lanolin WOOL GREASE FATTY ACIDS 
Moisture 2% max 
Unsaponifiable (Wool Grease Alcohols) 6% max. 
products — produce quality compo- 
: Free Fatty Acid (as oleic) ‘ 55-60% 
nents for grease production. Actual be Fatty Acid Content 90% 
Saponification No. 120-130 


Free Inorganic Acid 0.2% max. 
N. MALMSTROM:(O. 
Se 


Apparent Solidification Point (titre) Approx. 44° C. 
Softening Point 45-48" C. 
America's Lorgest Processor of Wool Fat and Lanolin % Sulfur 


No corrosive sulfur 


147 Lombardy St., Brooklyn 22, N. Y. A.0.C.S. Methods 
612 N. Michigan Ave., Chicago 11, Ill. 
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PEOPLE 


the Industry 


Gray, Connolly 
Advance at Gulf 

Mr. Archie D. Gray has been elected 
Associate General Counsel of Gulf 
Oil Corporation and Mr. Russell G. 
Connolly has been elected Secretary, 
according to an announcement made 
in December. 

Mr. Gray has been Associate Gen- 
eral Attorney for Gulf and various of 
its subsidiary companies since 1947 
Mr. Connolly has been a member of 
the company’s Law Department since 
1948, 

A native of Franklin, Texas, Mr. 
Gray was educated at Texas A.&M. 
( lollege and the University of Texas, 
rec eiving his law degree from the lat- 
ter in 1923. Shortly after graduation 
from Law School, he was elected 
Mayor of Ennis, Texas, and later was 
elected and served four years as Dis- 
trict Attorney in 7 Texas. 
He subsequently served as Assistant 
Attorney General of Texas in charge 
of oil and gas matters for that State. 

Mr. Gray became associated with 
Gulf’s law department as a trial at- 
torney in Houston in 1935, continu- 
ing in that capacity until 1947 when 
he was appointed Associate General 
Attorney for the Corporation and its 
subsidiary companies. In 1953 he was 
transferred to the General Office in 
Pittsburgh. 

Primarily engaged in trial work for 
Gulf, Mr. Gray has participated in 
trials of a great many important suits. 
He represented the Gulf Companies 
in the Madison Anti-trust Cases in 
1937, and was successful in obtaining 
acquittal for these companies. 

He served in the Infantry overseas 
during World War IL. 

Mr. Connolly, a native of  Pitts- 
burgh, is a graduate of the University 
yo Pittsburgh and of the University 

f Pittsburgh Law School, and par- 
sickeased in the Advanced Manage- 
ment Program of Harvard Business 
School. Following his admittance to 
the Bar in 1939, he practiced law in 


association with his brother, J. Wray 
Connolly 
During World War Il, Mr. Con- 


nolly joined the Armed Forces as a 
Private 


Field 


and served 
Artillery. 


overseas in the 
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Nopco Announces Personnel Promotions 


Travis V. Rankin 


Thomas A. Printon, President and 
Chairman of the Board of the Nopco 
Chemical Company announced 
the appointment of Travis V. Rankin 
as General Sales Manager in charge ot 
sales of all Nopco products at Nopco’s 
Pacific Division. Mr. Rankin replaces 
Harold A. Swanson, who has become 
Assistant Vice President in charge of 
the Vitamin Division of Nopco. 

Formerly District Manager for the 
Central Sales District handling Nopco 
industrial chemicals, Mr. Rankin has 
been with the company since 1936. 
A graduate of Lewis Institute in Chi- 
cago with a B.S. in chemistry, he be- 
gan work for Nopco as a chemist. 
A vear later he became Nopco’s In- 
dustrial Sales Represent: itive the 
Southwest territory. In his new. as- 
signment, he will make his headquar- 
ters at the Pacific Division’s main of- 
fice in Richmond, Calif. 

Taking Mr. Rankin’s place as Cen- 
tral District Sales Manager will be 
Walter F. Brewer, who will also con- 
tinue in his present capacity as Man- 
ager of Nopco’s Eastern Industrial 
Sales District. 

Mr. Brewer joined Nopco in 1936, 
also as a chemist. Two vears later he 
became a member of Nopco’s sales 
force, and in 1948 he was appointed 
Manager of the Eastern Industrial Sales 


Walter E. Brewer 


District. Mr. Brewer will continue to 
make his headquarters at Nopco’s main 
office in Harrison, N. J., 
duties will make it necessary for him 
to spend much of his time in the field. 


but his new 


Frank Speight Joins 
ASTM in Philadelphia 

Frank Y. Speight has joined the 
Staff of the American Society for 
‘Testing Materials as Assistant Techni- 
cal Secretary. He will be located 
ASTM Headquarters in Philadelphia. 
For the past eight years, he has been 
on the staff of the National Academy 
of Sciences, National Research Coun- 
cil, Advisory Board on Quartermaster 
Research and Development as Assist- 
ant to the Executive Director. Pre- 
viously he was engaged in plastics 
development with the American Cy- 
anamid Co. 

His duties with the ASTM will be 
technical and editorial in nature. 
Among his early assignments are the 
Staff contacts with Committees D-9 
on Electrical Insulating Materials and 
1)-20 on Plastics. 

A native of Georgia, Mr. Speight 
attended Georgia Institute of Tech- 
nology but received his degree of 
B. S. in Chemical Engineering from 
Alabama Polytec hnic Institute in 1938. 
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HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to vetroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 


Increased film strength 

increased lubricity 

Improved wetting of metal surfaces 

A strong bond between lubricant and 
metal surfaces 

Resistance to welding of metals at 
high temperatures 

and inhibit 


Moisture resist 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 

Liquid Liquid Solid 

30% Pb 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL ©°. 
1945 E. 97th Street + Cleveland 6, Ohio 
Branches In Principal Cities 


McGEAN 
30% LEAD NAPHTHENATE 


ADDITIVE 


Consistently uniform 
in metallic content 


and viscosity 


your inguiries solicited 


THE 
McGEAN CHEMICAL 
COMPANY 


1040 Midland Building 
Cleveland 15, Ohio 


LUBRICATING GREASE 
CHEMIST WANTED 


Long established manufacturer of 
specialty greases in New York area has 
opening for competent man to act as 
superintendent and handle laboratory 
control and research work. 

Must have adequate experience and 
knowledge of latest type greases and 
inhibitors to meet specification re- 
quirements of machinery builders, 
steel mills, bearing manufacturers, 
etc., with ability to closely control 
production uniformity 

Give full particulars of past training 
and experience, including age and 
marital status; send photo, and state 
salary expectations. Address reply to 
NLGI SPOKESMAN, Box No. 12. 


WANTED 


Analytical grease chemist by 
midwestern company. Between 
ages of 20 and 30 and with 
degree in industrial chemistry 
or chemical engineering. Prefer 
married man with actual ex- 
perience, but not required. Re- 
ply to NLGI SPOKESMAN, 
Box No. 121. 


DARLING & COMPANY Manutacturers 


4203 South Ashland Avenue + Chicago 


PROVEN HELP 


FOR YOUR 


SALESMEN 


Sales executives agree that products 
information is of real help to sales- 
men, especially under competitive 
conditions. This training enables 
salesmen to reduce their customer 
mortality rate and increases their 
prospect-to-customer ratio. 
Hundreds of marketers use our 
sales training program in products 
information for their salesmen. 
Check below and mail for detailed 
information and free PEI Journal. 
HOME STUDY COURSE. A basic 
training in Products Information. 
CJ PE! JOURNAL. New and chang- 


ing developments in Products In- 
formation 

REFERENCE LIBRARY. Infor- 
mation in Products Information 
salesmen need in a hurry. 


WHEN TO DRAIN. Products In- 
formation for dealers. 


PETROLEUM 
EDUCATIONAL INSTITUTE 
9020 Melrose Ave.,Los Angeles, Calif. 


C] FREE Copy of the 


PE! JOURNAL 
NAME 
TITLE 
COMPANY 
STREET 
CITY 


SPOKESMAN 
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YOUR H.Q. FOR. 


PETROLEUM 
TESTING 
‘APPARATUS 


At left above is Leslie D. Carver who has been appointed Export Technical 
Sales Manager for Witco Chemical Co., and Continental Carbon Co. At 
right is Carl J. Minnig, who retired in October from Witco and is being 
retained as a consultant. Mr. Minnig, who has been with Witco-Continen- 
tal since 1937 is located at Akron, Ohio. 


New Financial Appointments 
Announced by Shell WATER WASHOUT TESTER 


Allen Howard, formerly auditing CAT. NO. 4165 
department manager for Shell Onl 
Company, has been appointed assist- 
ant controller, it was announced re- 
cently. David I. Meriney, formerly 
assistant auditing department manager, 
was named to succeed Mr. Howard. 
Mr. Meriney has been succeeded by 
James F. Peck, formerly treasury 
manager for the firm’s Midland, Texas, 
production area office. 

Mr. Howard, who succeeds A. A. 
Buzzi, recently named controller, is a 


SOCONY-VACUUM Sau graduate of Pace Institute and a native SHELL ROLL TESTER 
. age of New York City. He joined Sheil CAT. NO. 4150 
in New York 17 years ago as auditor 
Secs anid tines of for the division office. Serving subse- WHEEL BEARING TESTER 
- quently as auditor in Boston and Jack- (Not Illustrated) 
Mobil son Heights, he rose to assistant audit- CAT. NO. 4160 


ing department anager in 1946 and t 
became manager in 1948. Write for Comple e 


Mr. Meriney, born in New Orleans, 92-Page Catalog 
joined Shell in 1929 as an accounting 
G | department clerk at Los Angeles after 

argoy e studying at UCLA. He became assist- 
° ant treasury manager for Los Angeles 
Industrial in 1944, and in 1949 was transferred 


Oils and Greases to the head office in New York as as- 
° sistant manager of the auditing de- 


Automotive 


Oils and Greases 


North Desplaines 
Chicago 6, Illinois 
Designers and Manufacturers 
Laboratory Apparatus, 
Instruments and Equipment 


“EQUIP YOUR LAB WITH LABLINE” 


SOCONY.VACUUM OIL CO., INC., and Affiliates ee 
MAGNOLIA PETROLEUM COMPANY partment, 


GENERAL PETROLEUM CORPORATION Mr. Peck, a native of Ottumwa, 
lowa, is a commerce graduate of the 
University of Iowa. 
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lndustry \EWS 


Are You Ready? 


You've got an extra month to file 
your 1954 personal tax return. But 
NOT for your business if it’s a corpo- 
ration. And the extra month won't 
help indwiduals who merely wait that 
much longer to get started. 

There are literally thousands of 
technical changes in the revised law, 
and effective dates vary. If you aren't 
familiar with those that apply to you, 
both as a business man and as an in- 
dividual taxpayer, you may be out of 
pocket, either by overpayment or be- 
cause you slipped up on some require- 
ment and became liable for 
ments, interest and possible penalties. 

Here’s a little quiz game to help you 
take note of some of the important 
changes in the new law. Check each 
of these 10 short statements TRUE or 


ASSCSS- 


FALSE. Then turn to p. 34 for the 
correct answers. Unless youre 100 
perfect, you had better call on your 


tax adviser at once. (Perhaps you had 
better call on him anyway.) This quiz 
was prepared by the American Insti- 
tute of Accountants, the national pro- 
fessional society of certified public as- 
countants. 
Answers appear on p. 

You found a bargain in a used 
truck. It had been driven only 500 
miles, and you expect it to last you 


some years. Under the new tax law, 
you can deduct your depreciation 
much faster than under the old law. 


True False 
2. You're proud of the fact your 17 
year-old son got a summer job and 
earned $1,000. But you are sorry he 
can no longer be claimed as a depend- 
ent since his earnings total more than 
$600 for the year. 

True [ ] False [ ] 


You, your two brothers and your 
uncle have incorporated the family 
business. All of you would like to 
modernize your plant, but have hesi- 
tated to retain earnings to do so, be- 
cause of the difficulty of proving the 
accumulation “reasonable” and be 
cause of the penalty tax levied if you 
did not succeed. Now under the new 
tax law, it will be easier to prove an 
accumulation reasonable. 


True False 
32 


4. You and five other men formed a 
corporation in the fall of 1954 (after 
enactment of the new tax law). There 
were organizational expenses of $5,000 
incurred prior to the date of the char- 
ter. Since their useful life cannot be 
precisely determined until such time 
as the corporation may liquidate, these 
expenses cannot be amortized for tax 
purposes by the corporation. 


True False 


checks anything! 


LIKE THAT? 
HOYST DOESN'T 
EVEN LUBRICATE 
HIS OWN 

CAR!” 


You 


business, 


are sole proprietor of your 
married and have one child; 
this year your business has a profit of 
$40,000. If you report as an individual, 
making a joint return and taking three 
exemptions and the standard deduc- 
tion, your profit (after tax of $13,036) 
will be $26,964. After living expenses 
of $12,220, you will have left $ 14,7‘H. 
But now you can report asa corpora- 
tion and have more money available 


than if vou reported as an individual. 


False 


True 


Two years ago your business was 
an but since that time conditions in 
your area have deteriorated. This year 
you will probably sustain some loss. 
Of course you can carry your loss 
back a year, but you just broke even 
last year. You can also carry it for- 
ward, spreading the loss over five 
years. But there is no immediate relief 
for you. 

True False 

Your firm believes it could increase 
profits by adding a new line. But sev- 
eral years of research are needed to 
perfect the product. Your directors 
teel the business can’t afford the cost, 
since the expenses of research cannot 
be deducted from income before it is 
known whether the research is a suc- 
cess or failure. 

True False 
& You are a bachelor. Your father 
died last year leaving your mother to 
be supported by you. You feel she 
would be happier staying on in her 
old home, rather than coming to live 
with you. But since you are single, 
you will be denied the tax benefits 
available to a “head of a household.” 

True False 
9. It has been an expensive year for 
you. You had some fancy dental work, 
your wife had an oper ration, your 17- 
year old daughter caught an infection, 
and your grade- school son suffered a 
complicated fracture of his arm. Al- 
together you paid medical, dental and 
hospital bills totaling $10,000, and 
made an outlay of $500 for drugs and 
medicines. But fortunately you can 
deduct $9,700 of these expenses from 
your adjusted gross income of $20,000. 

True False 
10. One of your employees dies this 
year leaving his wife with. two small 
children to. support. She has some in- 
come of her own and the firm will 
pay his full salary to her for this year 
and next. But her income after taxes 
will be lower for now she will be 
filing a separate return and not a joint 
one. 

True False 
* 

Last year about 22 per cent of all 

chemicals produced were derived 
from petroleum and natural gas. 
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API 35th Annual 
Meeting to Be 
In San Francisco 


Hotel reservation plans for the 35th 
annual meeting of the American Pe- 
troleum Institute, which will be held 
in San Francisco next November, 
were announced recently. 

Because the size of the meeting will 
tax San Francisco’s hotel facilities, a 
special API housing committee has 
been set up on the West Coast to 
handle hotel assignments. 

The Institute announced that all 
reservation requests must be sent to 
this special committee, at this address: 

API Housing Bureau, 

61 Grove Street (Room 300), 

San Francisco 2, Calif. 

If requests for accommodations are 
sent to the 61 hotels participating in 
the meeting plan, they will be re- 
ferred automatically to the Housing 
Bureau. 

The San Francisco meeting will 
bring about a number of changes in 
the Institute's normal operating plans. 
Instead of one hotel serving as API 
Headquarters, as is the general prac- 


x 


GREASE MANUFACTURERS 

FOR 

RESISTANCE TO OXIDATION 

CONTROLLED END PRODUCT 
LIGHT COLOR 


tice in Chicago, the assignment will be 
split among four hotels—the St. Fran- 
cis, Fairmount, Palace and Mark Hop- 
kins. 
which — usually 
will be held in 
on Geary Street. 
This is what the hotel picture will 
look like: 


Fairmount Hotel— Transportation 
Division headquarters, all transporta- 
tion group sessions and committee 
meetings; public relations group ses- 
sions; Board of Councillors meeting: 

St. Francis Hotel—Refining and 
Marketing Divisions headquarters; all 
refining group sessions and committee 
meetings, all marketing meetings, with 
the exception of the marketing group 
sessions, which will be held in the 
Mark Hopkins Hotel; all group ses- 
sions of the Lubrication, Statistics and 
American Petroleum Industries 
mittes, 


General sessions, 
draw large audiences, 


the Curran theater, 


Com- 


PAI Press Headquarters will be in 
the St. Francis. 

Palace Hotel—Production Division 
headquarters; all production group 
and committee meetings; Financial 
and Accounting sessions and meet- 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 


TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


UNIFORMITY 


Send for somples and free booklet 
F. “Fatty Acids in Modern Industry” 
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Color 5%” Lovibond Yellow 


Unsaponifiable 
Saponification Value 
Acid Value 


Manufacturers 1837 


‘Factory: Newark, Nd: 


Distributors in principal tities” 


GROCO 57 
DISTILLED TALLOW 
FATTY ACIDS 


132.8°F. min. 
5 max. 
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laboratory 
engineered for you 


PENOLA 
AUTOMOTIVE 


LUBRICANTS 
GREASES 
CUTTING OILS 


are designed for exacting, specialized 
lubricating jobs. Quality-controlled and 
Lab tested for your protection. 


Penola 


PENOLA OIL COMPANY 
15 West Sist St., New York 19, N.Y. 


ings; Safety and Fire Protection com- 
mittee meetings. 

Mark Hopkins—API Board of Di- 
rectors and Executive Committee 
meetings, Fundamental Research 
group sessions and committee meet- 
ings. 

Answers to Tax Quiz 
Questions appear on p. 32. 

Nore: The new tax provisions are 
explained here as they apply to tax- 
payers reporting for the calendar year 
on a cash basis. Those using a different 
fiscal year, or reporting on the accrual 
basic, should check the official instruc- 
tions to see how they are affected. 

In all these answers it is assumed 
that transactions are made in good 
faith and no special circumstances 
exist which would alter the effect. 


False. Vhe revised faster rates for 
depreciation apply only to new, not 
used, equipment. 


2. False. A child under 19, may be 
claimed as a dependent, regardless of 
his earnings, if you furnish more than 
half of his support. Your son too must 
file a return and may claim $600 ex- 
emption when he does so. 


3. True. The new law allows a 
corporation to accumulate up to $60,- 
000 of earnings (total for all years) 
without being exposed to the penalty. 
Then, if there is an unreasonable ac- 
cumulation, the penalty will apply 
only to that part which is excessive. 
Furthermore, it is up to the Internal 
Revenue Service to prove that the 
amount is excessive. 


4. False. The new tax law now al- 
lows such organizational expenses to 
be amortized over a period of not less 
than 60 months, beginning with the 
month in which the corporation is 
first active in business. 


True. If you reported as a corpo- 
ration, as is now permitted, and drew 
a salary of $15,000 for which you filed 
a joint return with three exemptions 
and the standard deduction, your in- 
dividual tax would be $2,780, leaving 
you the same amount for living ex- 
penses, i.e., $12,220. Your profit of 
$40,000 less your salary of $15,000 
leaves $25,000 on which the corpora- 
tion tax would be only 30° .,, or $7,500. 
Thus, by reporting as a corporation, 
you would have $17,500, or $3,000 
more than if you reported as an in- 


dividual. But if you elect to report 
as a Corporation you must do so ev ery 
year from now on unless there is a 
20%, change in ownership of the busi- 
ness. Note also that earnings kept in 
the business may later be subject to 
income tax as dividends or capital 
gains. And remember, corporations 
must file by March 15. 


6. False. The revised law allows you 
to carry your loss back two years in- 
stead of one, and you can claim a cash 
refund of taxes you paid two years 


ago. 
7. False. The new law permits the 


immediate write-off of research costs 
whether or not a patent is secured. 


8. False. The law has been liberal- 


ized and as long as you provide more 


than half your mother’s support 
and more than half the cost of main- 
taining her household, you can claim 
status as head of household even 
though she does not live under your 
roof. 


9. True. The maximum medical and 
dental deduction has been raised to 
$2,500 per exemption, up to a total of 
$10,000 for a head of household or on 
a joint return, But you can include 
your outlay for drugs and medicines 
only to the extent that it exceeds 1° 
of your adjusted gross income, and 
you must subtract 3 (formerly $%,) 
of your adjusted gross income from 
your dental, medical and hospital ex- 
penses, plus the includible drugs and 
medicines. So $300 of your bill for 
drugs and medicines can be counted, 
making $10,300 of medical expenses, 
of which $600 (3 of $20,000) 
not deductible and $9,700 is deducti- 
ble. 


10. False. A taxpayer left with a de- 
pendent child after death of husband 
or wife is considered married for the 
entire year of the death and may file 
a joint return for the year of the 
death. Furthermore, the survivor, if 
she remains unmarried and supports 
her children in her home, may con- 
tinue the privilege of income splitting 
for two years after the year of the 
death. This means she will be taxed at 
the rate which applies to half the sum 
of her total income, the same as on a 
joint return for husband and wife. 
Moreover, $5,000 of her deceased hus- 
band’s salary is classed as a death bene- 
fit and is tax-free. 
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MORE AND MORE GREASE COMPOUNDERS 
ARE CHANGING TO BENTONE* 34 


Year after year the climbing sales of Bentone* 34 


continue, as leading grease compounders see how easy 
it is to use this non-soap gelling agent. Its remarkable 
ability to withstand heat without melting, its excellent 
adhesion to moving metal parts, and its resistance to 
washing, are only three reasons why grease makers 

and users alike are changing to lubri- 


canis gelled with Bentone* 34. 


Easily compounded with lubricating oil by milling in 
a standard commercial colloid mill or homogenizer, 
Bentone* 34 produces a multi-purpose, non-melting 
grease. Production of Bentone* 34 lubricants requires 
low investment in equipment and produces a grease 
of consistent high quality at low thickening cost. If you 
are not now one of the many firms making Bentone* 


34 greases, write today for complete technical details. 


PAT. OFF, 


NATIONAL LEAD 


THE NOW-SOAP GELLARG AGENT 
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need greater 
‘color stability 
and resistance 
to rancidity 


in your 


product ? 


Low lodine Chemifats by ADM 


HYDROFOL GLYCERIDES T-57-N 
HYDROFOL GLYCERIDES T-57-L 
HYDROFOL FATTY ACIDS 410 
HYDROFOL FATTY ACIDS 420 
ADOL FATTY ALCOHOLS 52 


ALL 1.0MAX. IODINE VALUE 


Compare samples of any one of these ADM extra-low 
iodine number “Chemifats” with similar fat chemicals. 
You'll find these HYDROFOLS measure up to your greatest 
expectations in the preparation of products which demand 
maximum color stability and resistance to oxidation. 


Send for full particulars on these 
as well as the full line of ADM 

Chemicals from fats. Write for the 
new 40-page HYDROFOL CATALOG. 


ACIDS GLYCERIDES SPERM OILS ALCOHOLS 


FROM VEGETABLE © ANIMAL © MARINE OILS and FATS 


Other ADM Products: 
Linseed Oil, Soybeon Oil, Fish Oil, Paint Vehicles, Viny! 
Plasticizers, Foundry Binders, Industrial Cereals, Vege- 


PROOUCED IN SAMPLES TO en table Proteins, Wheat Flour, Dehydrated Alfalfa Meol, 
any Quantity Livestock and Poultry Feeds 


RCHER*® DANIELS MIDLAND COMPANY 
Chemical Products Division « 2191 West 110th St. « Cleveland 2, Ohio ie 


Socony-Vacuum 
To Fuel Turbojets 


Socony-Vacuum Oil Company, Inc., 
will fuel the first turboprop airliners 
to be placed in commercial service in 
the United States. 

Contract for the supply of jet fuel 
known as JP-4 has been awarded by 
Trans-Canada Air Lines which will 
put the first of 22 turboprop Vis- 
counts into service between New 
York’s Idlewild International Airport 
and Montreal in February. 

. The contract calls for delivery of 
more than 2,500,000 gallons of fuel in 
1955 and more than 3,000,000 gallons 
a year in 1956 and 1957, according to 
Wilbur S. Mount, manager of So- 
cony-Vacuum’s Aviation Department. 
The principal fueling operation will 
be at Idlewild, but arrangements have 
been made for alternate fueling at 


Buffalo, N. Y. 


Acheson Colloids 


Announces New Bulletin 

How colloidal dispersions have been 
used successfully for dry-film lubri- 
cation is described in a new, illustrated 
bulletin, No, 438, just published by 
Acheson Colloids Company, Port Hu- 
ron, Michigan. 

Technical advances of recent years 
have demanded the improved lubri- 
cating properties provided by such 
solids as electric-furnace graphite, mo- 
lybdenum disulfide, zinc oxide, and 
mica. When these lubricating solids 
are processed to colloidal size and dis- 
persed in synthetic oils, glycols, min- 
eral spirits, lactol spirits, synthetic 
resins and other liquid carriers, they 
produce desirable dry-film lubricating 
films which are extremely effective 
over a wide range of operating con- 
ditions. The dry film consists of 
micro-thin layer of graphite particles 
left on the surface to be lubricated 
after the volatile carrier has evapo- 
rated. Various combinations of lubri- 
cating solids and carriers and their 
specific application in machine lubri- 
cation, metal working, and foundry 
operations, and other manufacturing 
processes are presented in the bulletin. 

Copies of Bulletin No. 438, “ ‘dag’ 
Colloidal Dispersions for Dry-Film 
Lubrication,” are available free of 
charge by writing Acheson Colloids 
Company, Division of Acheson In- 
dustries, Port Huron, Michigan. 


Lubricate for Safety 
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FUTURE MEETINGS of the Industry 


FEBRUARY, 1955 

13-18 ASTM Committee D-2 on Pe- 
troleum Products and Lubri- 
cants, Rice Hotel, 
Texas. 


Houston, 


Texas Oil Jobbers Assn. (man- 
agement institute), Driskill Ho- 
tel, Austin, Texas 


American Petroleum Institute 
(Division of Marketing, Lubri- 
cating Committee) Sheraton- 
Cadillac Hotel, Detroit, Mich. 


MARCH, 1955 


15-17 Ohio Petroleum Marketers As- 
sociation (spring convention 
and trade exposition), Deshler- 
Hilton Hotel, Columbus, Ohio. 


17-19 Texas Oil Jobbers Assn. (an- 
nual convention and trade ex- 
position), Gunter Hotel, San 
Antonio, Texas 


24 National Industrial Conference 
Board, Shamrock Hotel, Hous- 
ton, Texas 


APRIL, 1955 


11-15 Greater New York Safety 
(annual convention 
and exposition), Statler Hotel, 


New York, N.Y. 


Council 


13-15 American Society of Lubrica- 
tion Engineers (tenth annual 


meeting and lubrication exhib- 
it), Hotel Sherman, Chicago, 
Illinois. 


MAY, 1955 


9-12 American Petroleum Institute 
(Division of Refining, midyear 
meeting), Jefferson Hotel, St. 
Louis, Mo. 


American Petroleum Institute 
(Division of Marketing, Lubri- 
cation Committee), The Green- 
brier, White Sulphur Springs, 
W. Va. 


JANUARY, 1955 


16-18 American Petroleum Institute 
(Division of Transportation, 
Products Pipe Line Confer- 
ence), Edgewater Beach Hotel, 
Chicago, Ill. 


19-20 National Industrial Conference 
Board, Waldorf-Astoria Hotel, 
New York, N. Y. 


23-25 American Petroleum Institute 
(Division of Marketing, mid- 
year meeting), Chase and Park 
Plaza Hotels, St. Louis, Mo. 


JUNE, 1955 
6-15 Fourth World Petroleum Con- 
gress, Rome, Italy. 


12-17 SAE Golden Anniversary Sum- 
mer Meeting, Chalfonte Had- 
don Hall, Atlantic City, N. J. 

26 to American Society for Testing 

July 1 Materiais (annual meeting), 
Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 


OCTOBER, 1955 

23-25 National Assn. of Oil Equip- 
ment Jobbers (4th annual meet- 
ing), Hotel President, Kansas 
City, Mo. 

31 to NLGI ANNUAL MEETING, 

Nov.2 EDGEWATER BEACH HO- 
TEL, CHICAGO, ILL. 


NOVEMBER, 1955 

14-17 American Petroleum 
(35th annual 
Francisco. Calif. 


Institute 
meeting), San 


JUNE, 1956 
17-22 American Society for Testing 
Materials (annual meeting), 
Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 
* 

Sign of the times: increased use of 
diesel cil as railroad power. The Mis- 
sourl Pacific soon will be completely 
dieselized, with 873 diesel locomotives 
instead of the 104 with which they 
began their diesel program in 1947. 


Your GOOD Wheel 
BEARING LUBRICANT 


No longer has to take the 
blame for bearing failure 
due to faulty adjustment 


MICRQ-NUT 


—TORQUE CHECKED— 
Makes possible perfect wheel 
bearing adjustment 


Get Full Details from 


MICRO-NUT CO. 
1500 South Broadway 
Los Angeles, Calif. 


THERE WAS THE 


In the early days 
wherever the old prairie 
schooner went there 
was the grease bucket, dan- 
gling on the tailgate. Grease 
plays an even more impor- 
tant part in our economy 
today. That's why suppliers 
turn to Deep Rock where 
they are assured of the 
highest quality lubricants. 


DEEP ROCK OIL 


CORPORATION | 
BOX 1051 PHONE 2.435! 
TULSA, OKLAHOMA | 
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‘WATER-RESISTANT GREASES 


make them 


Photo Courtesy of Caterpillar Teacter Co. 


Where there's a need for grease to protect 
vital bearings from mud, water and/or salt 
corrosion ...there’s 2 demand for grease made 
with Mallinckrodt Aluminum Ssearates! 


We've worked for the grease industry more than 
30 years... developing stearates which produce 
greases that fit exacting market requirements: 


HIGH DROPPING POINTS, CLARITY, 
OUTSTANDING RESISTANCE TO WATER, SALT, 
BLEEDING ANP MECHANICAL BREAKDOWN. 


This extensive experience makes the difference 
in Mallinckrodt Aluminum Stearates. 


High efficiency or general purpose 
—write for technical data units NOW! 


Our laboratory facilities are at your service. May we help 
a problem? Write today. iy 


MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt St., St. Louis 7, Mo. 

72 Gold St., Kew York 8, N. Y. 

CHICAGO + CINCINNAT! + CLEVELAND + LOS ANGE! 
MONTREAL + PHILADELPHIA « SAN FRANCISCO 
¥ Manufacturers of Medicinal, Photographic, _ 

Analytical and (ndustrial Fine Chemicals 
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FO OES integrated Lithium Operation 


FOOTE MINERAL COMPANY 


402 Eighteen W. Chelten Building, Philadelphia 44, Pa. 


RESEARCH LABORATORIES: Berwyn, Pa. 


PLANTS: Exton, Pa.; Kings Mountain, N.C.; Sunbright, Va. 


A Stee Ahead 
Wes 
ond Chemcols 


SUNBRIGHT, VA. 


. . . world’s largest plant for the 
production of lithium chemicals. 


BERWYN, PA. 


...a continuing program to de- 
velop new and improved uses for 
lithium chemicals for the benefit 
of all industry. 


KINGS MOUNTAIN, N.C. 


... assured supply of lithium 
ore from the largest known de- 
posits of spodumene in the West- 
ern Hemisphere. 
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HEATER PUMP 


DOUBLE STIMRER 
AELTTLE 


JACKET PUMPS 


and How It Simplifies Grease Making _ 


e Now standard equipment in 

many other processes, the Stratco 

contactor also is primarily responsi- 

ble for the comparative simplicity, 

efficiency and economy of Stratco 
grease making installations. 


As a highly efficient mixer the 
Stratco contactor provides continu- 
ous or batch mixing with very short 

time cycles. It makes possible the 

production of more uniform 


STRATFORD 


Corp 
Dierks Bldg. 


greases with less soap and 

with simplified laboratory control. 
It replaces other types of equipment 
and simplifies plant layout; makes 
possible either increased production 
or fewer man hours of operation. 


A complete Stratco plant layout 
is illustrated above. Equipment is 
adaptable to modernization pro- 
grams as well as to new in- 
staliations. Write for details. 
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Kansas City 6, Mo. 
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